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(54) ION CONDUCTIVE POLYMER SOLID 

ELECTROLYTE AND BATTERY USING THIS 
SOLID ELECTROLYTE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent the lowering of 
battery energy density even rn repeatedly charging and 
discharging while Improving ion conductivity and 
imparting sufficient solid strength by using the 
copolymer of (meth)acrylate monomer and 
fluorine-including monomer as a polymer matrix for 
forming the solid electrolyte. 

SOLUTION: As a polymer matrix for forming the ion 



conductive polymer solid electrolyte, copolymer of 
(meth)acrylate monomer and fluorine-including monomer 
is used. In the fluorine-including monomer, since the 
fluorine-including (meth3acrylate monomer has 
polymerization reactivity similar with that of 
(meth)acrylate monomer and easy to be copolymerized 
with the (meth)acrylate monomer, and it is easy to lead 
fluorine group Into the copolymer matrix, and desirably 
used. In the case where the (meth)acrylate monomer is 
reformed by at least one kind of alkylene oxide, 
strength of the polymer gel electrode is improved so as 
to improve the safety. 
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1 

(C.F,X)-(CFX )^-(CHy) 

(Sif, X«*^S)4VM47 5'S?, m=0~3, n = 0 
~3 3i.Ofm+n = 3WT. yti:l*fcfi:2, RttTkPgfc 

■5. ) 

^^hy^';^-efe5 it*« i * 2 iB^o-f 

[0 0 0 1] 

y^f?Ajj<y-^-ma&»::fflv^.5ifS5)-^@i*:ffi»p«tci8-r 4o 

10 0 0 21 
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>!>JT^ (A) -e«$4^^5't>cD-e^>^i»*«l*fc^i2|E 

^ OOCR= CH, — (A) 

<DH**:®<»®t LTI4NAS I KON, L I S I CON 

'f-mi^mmMtVXtctx.tii^n^-^-l^ (US5, 12 
3, 5 12) , jJ;;^7t-^V (US4. 840, 85 

[0 0 0 31 iff^aS^nT^TV^SiiSiJ-^-n'b 

h y sy/v-t5eflW4S5)-?-^ h y r?^*^ 

-lcli»?S^-&»-t-S ^ t J: •? _hia^^m b cfc 5 

iV^5l*:^t)S>•5 (#MBS5 9- 1 4 9 6 0 1, US 
5, 418. 091. US5, 296, 318) «KH 

[0 0 0 41 $fc(crHt>©il55>^H<^m«®«H«:!fi 

iBi:JH=-Hf*:«»Stfcli3g$tuTVNS (#M¥8 - 2 2 2 
2 7 0, 4#M5p9_4 8 8 3 2, !^PB¥8-2 17 8 7 



3 

2. #PB¥8- 1 8 3 8 5 4) o ^ivh\^m^^m^m 

[0 0 0 5] 

i^m^m^i^x ^ t-t^wm] ^^m\^. mmm^'f- 

[0006] 

bT. r^^^y V— b^y-r— t^&^j^ig^y-^ 

[0 0 0 71 StfiBa;5>^-^hy^:3^t*s T^J^y 
- ^ *fi^-T? t ^ ^ y -cfcntfRB^ ^ tt -5 1 0 -e(i 

[0 0 0 81 ^^m^m.m^^'^yym'^j^-'k^^ 

^^;\,:^xi-2-:^^;V-\-':fxj/<^^) , 1, 4--i> 

:7/V;^n--v:^f-:/^ 1, 8 -v^tf:=^/w^:^i^y^;;^;:7/^';t- 
^;^^^^^7^^^*-^:7^y^;^w:7^ , 2, 2, 
2-hy:7/W;^P3:^/^;;«>:^^y W-h, 2. 2, 3, 

3, 3 -^^-i5'>'/W;e-n::/n tVi^;?« y l^— 2- 
i/'^-'^;V:^VL^^;v) y ^, 2 - 
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4 

- 3 - ;^ 31 ^/W;;^ ^ y W 

— 3- :7/W;^*a-3-><^/^:/^/W) -2- 
t: Kn:^v:7'o tr/vp<:^:J^ y ix— 2- (;^T— :77W 

- 5 - ;^ ^/W^^ v-ZW) ^ P l^— h . 3 

- (;^^T— >^/W;^n - 5 - ^/w^^^v-zv) - 2 - 1 K 
n:^ix:/ntf/v^i$r^y j.^ 2- (^^— :7/P:^a- 

7-;^^/W;r:J^^7V/) y 3- 

— :7/W;^ti- 7 - 2 - 1 Kn:^f ViT" 

DtVv^^c^rJ^ y l>— 2- (/^— :7/W;^ci-9-^^ 
/WX V/W) ^ ^ y V— 3 - C-^^— :7/Vj:^l3 

yw— 2, 2, 3, 3 -y" h^:7/w;^a:/n eW;;^ 
^>5ryv-— j.^ IH, IH, 5H-;^:^i5^:7/W;^t3^v 
^/Wp*^^'^^^ y l^— h> IH, IH, 7H- Kx:*:7/V::^ 
y IH, IH, 9H-^=^i^ 

x;<7P'/i^;^ny :=:/up<^^ y V— ih, i h, ii 

2 , 2 - b y 'y^Vi^Xi - 1 — h y :7/V::^t3 ;?« ^/Vrn^/W 
P<^^yi/— 2, 2, 3, 4, 4, 4-^^*y":7/P 
;tn>^^/Wp«^>^ y Ix— 2, 2, 2-~hy:7/V;^a 
:3^^/Wr:^^ y l^— hs 2, 2, 3, 3, Z-^l^^^y/V 
:tn^xitr/UT^ V U--h. 2- (^<--'7/Uy^n^^ 
;V) =^^/i^T ^ V h . 3- (^^— 
-2-t Kn^rV^^neVl-r^ y V--— h> 2- (^^— :7 

3:^/wr^ y V— 3- (^^— 
j^n^^^v^/V) - 2 - fc Ka:^V>^a tf/WT^^^ y 

2- (^^— :7/P;^n;^:^^/W) :r.^/UT ^ V 

3- C^-^— -2-tKn:^iX>^ 

/VT:5^yv— 2- (^N*— :7/W::^t2-3-p<^/W::/^ 
/V) m^/vr :^ y W 3 - (y<—:7/l<:tu - 3 - 
^/W^^^/W) - 2 - 1 Kn :^i/>^n If/VT y 
2- 7/V;^-n-5-p<^/W^^->/W) zxu^/UT^ 
yu— 2- (^^— >^/W:2ha-9-^^/^:^i?^^/w) 
^si^/i-T:^ y W b. 2- >^/W;^a-9-p<^/v 
^^/VT^ y l^— 2, 2, 3, 3-v"b7 
>^/W;^n:7^atf7WT:5^y V'— 1 H, 1 H, 5H-;^ 
i;9y?\^:^n^l^^;vr9^)\^--V. 1 H, 1 H, 7H 
-Yy'^y;V:^n^^^;VT^^}U--Y. 1 H, 1 H, 
9H-^=¥1^x;<;:7/^;^t3y:=./WT^ y 1 H, 

IH, 1 lH->f 3f->'/W;^t3i>^^^V>rVT^ y V— 

2, 2, 2- hy:7/V;^n-l- by :7/W;^a^^ 
/V/ai^7VTi5^ y V— 2, 2, 3, 3, 4, 4, 4- 
^^i^p^/i^;^ay^/wri5^ y b. -^^it-:7/w;^c2- 
2-:7't2i^/wT^ y v-— ^:7'^5':7/w;^i3-2-:/a 

y-^— . ^:7'^:7/w;^cr-2->^a tvi^r y/w^— 7" 
/K tf;^ (^^-y->^/w;^i3-2->^n fcVw) >t'i$'=i-^— 
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[0 0 0 9] *fc*trlE-^7s/m^/-^-©l^. ^7>ym 



Ut2] 



(CF=.X)— (CFX )^ — ( CHy)^ OOCR= CH, 



(A) 



(.^tp. Xtt*^*)5V^tt7y^, m=0~3, n = 0 
~3S.T^m+n = 3«T. yl*14fcl*2. Rl*;!k^fc 
•5 V ^ywS=l:^-r, fc:^dU y 1 <04i^t:Hi, C 
Hy«ttS?>tChy7/W;i-P;>«^/V'S-^1Uft54xTV'» 10 
5. ) 

(A) -e^ipStv^^/-r-i4, :7 5/**^j5SiJ>/i 
*5iii:«ST?#5o r^y b^y^' 

[0 0 10] m*5 3eJ[T®»^. iS^J-^fi-^ 

^5 3 J: v^*a■, «5 li< > 

*{C^L<^i•5^tg'tti55*)*)^ *fcm+n;iS3<t«?;*:^ 

:dS!Bljg:$*T.5fc«>, »*U<W:;fcv\ *#:e«){c««J*-t-5 

2, 2, 2- hy7/v;^n3i^/wp<^j? y 
2, 2, 3. 3, 3-'<>':i'7/V;^n7'DbVWp«^:5' y 
2, 2, 3, S-T" h7 7/W;^-<a7°iaf/l';<:5' 
^yV'— 2. 2. 2-\-V7/V:^n-l-\'V7;V 30 
;^i3^^/V3;^/l/;jt^^ y l/w-|.^ 2, 2, 2-hy7 

/V;t-a3:9^/V7'j^ y 2, 2, 3, 3, 3 

^7^/W;^-a7'nf/WT:^ y 1^— 2, 2. 3, 3 -9" 
h7 7/W;^ci:^c«tr/VT:J'y 2, 2, 2-hy 

- 1 - h y 7/W;:^-a ^ ^yW3i^/vTi> y i — 
2, 2, 3, ,3, 4, 4, 4— ^drf-7/V;ri3:/f^ 
/I'T^' y v. 2 -T'n f/VT^' V 

h , ^7'^ -2-zfn tVUT y V— h 

[0011] tiIia-&7 5/^;^ -v— Sr*#:W 40 
^WV, l-j;<h^V- {y<—:7jiV:^X2-2-:^f-/V- 

rtJj:<t*). ^BfllW^^^N'by^^^Sr^gfigi-Sri:, *J 



[0 0 1 21 2|s:^|g■^^V^2> (^i?) T^J'yw-Mia 

yi^— hf*. r^'y V— b*fc«;>«:?r^y wbSrit 

[00131 ^WtBT^ y l^— h t b-C«. T/W^/V 

Ti?y v-b^3 , mm^ (.^^) r^yw-h. 

=!u'9-;VTir y t Kn^i^T'a f/WT^ y W— h 

^] X t Fa=Srv'5Hy;^=^r->r/l'^W (;r^i^T/V'dr 
VVS©^3g»tt«F*U<|il~4) (;><;}') y V' 

— h Ct Kn^i^;Ky;#-=¥Vat^l^i' (^^) TtJ'yi^ 

— t Kt3^V!Ky;^=ar->7'i3t"'Wi/ (^iJf) Ti^y 

^l!S«tt»*b<ttl~4) r^yw— b 

^ri;»<^/V3i^v-:^^y /V TrJ'yV'-f. 
3i^/u;ii^w>-;/y (^i?) T^yv — T'n 

If/Wax^^WV^yy 3— C;;^^?) T^'yi^— bx 7ai=. 

rp y V'- ;>« h^v^ai^/VT^' y ^- 

i?3x^i/>-^y =2— /v^ >5?r;^ y V— ;>«h=¥v'hy 

3if^w:^:?'y 3— /wT^' y yh^vhy^t^^w- 
^^y 3— y h^<Dr/i'=¥/W3i^v>'^i'y = 
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— h^->:7'nt'i^>'i/y 3— /PT:?^ y i^— 
T/w^/PiT'a fv-i/^y =2— (;^^) r:^^yt^-b^ 

T^h^t Kci:7/wp7y/wSSr*i-S:7/p:7y/^ 
iJ') r^y h> T'h^t Ka:7/v>^y/v r 

^) Ti5^ y I/— b t bT(^. :7/w:7 y/v^^i/^-:/y =3 

n:7/w:7y7^:/n t^i/>->/y 7W r^J^yi^— 
h«co7/vp^y/;-Sfo5VM^7^ h7 1: Kn:7/w7y/ws 

[0 0 141 MiB (^^5^) r^y w^>^b^^^:foJ:t5^- 
<o>^vx>}^y'^-<o^>^»^iiii1t5oo*^^. »*b<ti 
aooetT-c&So **5. tais (;^^) r^vi^—Ht 

T> 0*L<tt5-'4Ofl:fi%. $C>(C0*L<ttlO 

— 3 0fi»%-C$>5o 

v^:x:^l/V:^^y /l-v^ >5^) y 

-h. 7^ h^^^i^:/^y (><^) Ti5^yi/- 

hyai^w^^>/y r^yw-h. 

b y y^nfixix^y r2-/i.i;?r^ y EO^tth 

yp<^n— /^>^oy'?>-hyri^y V'-h. Po^i4hy 

i:^^) r^yi^-h. hy ^^a-/w::/n/^>'hy 

^) Ti5^ y i^- h(omm\^^7i^mmm\zMvx 4 
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[0 0 161 *;^c. MlB^/'^-coa'&'ll/rfe^Ji: LT 

^) . mitm. mmm) . :^^^j>^mm 

h\ m- h/V;t->ryW^— K. 3, 3, 5 

- h y p«^/w-^=¥f-y>f /w^— ::^^f->r k> t -y^^/w 

n If /W>^'?—;r tK^— (2-3ih:^ixji 

30 ;t^riXi^;&— if;^^- (4->^^/V 

^y^n^^^y/V) ;rdri/v^;5&— (2- 
ct^/V^^V/k) i> (n- 

:/i3tf/w) >^^-;^^v^i?:^7— tK;^;— ^J^ (p« h^j^W 

— ;t=^->v^;<7-^^— (3-^^/i^~3-p< b^^e 
^y^^/v) ^^-;^^v'>^;<7-7K^— b> v>Ty/w>?— ;r 

2, 2' -ry'tf;^ (4-yb=¥v^-2, 4-v^7«^/w 

40 /^Ixncuby/W > 2, 2' -T^tfy^ (2, 4-i;^;/ 
^/W/^l^acnby/v) > 2. 2' -T>^lf:^-f y>^^n 

::^by/K 2, 2' -rytf>^ (2-p«^/l->^^ar:ib 

y/w) , v?p<^/w-2, 2' -Ty^if;^^y:7'^i — b 

Aiwm^mitbm. ^m-^mi^nmi^mmx^x^m 
'tbz.khx^^o mmmk\^x\t^ mm. ::^by/wb 
(N, N-i>fitfe-p-T^y^>^y'^by/^ 

50 »*L<. nmsi'&mtx.xyt. m4mTi^^:=^^j>^^ 



(6) 



i~i oma:%. »*u<»*o. 5~7as%t?fc6„ 

10 0 17] ^|i:5SM»xr;i->"e^'t4il55)-^-a#:«^KdJ 

m'p<Dmmn^<Dm!^\i^7i<.mm'p. i . o ~ ? . 

0-=t/w/y b/w, #1::, 1. 0~5. O'ejuyv-yh 10 

^m^'F&m-^m^nv. 11^2 oom»%wji. 40 

0~9 0 0SS%dS»*L< , #tC5 0 0~8 0 0aS 
L V \ 2 0 0 X*)m'^t^ :t>'mmAiii * 

o 
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[0 0 181 mi.^^riffi^m.WmM^^^^'rtvh LT 



II 

R^— CHz— O— C — O— CH2 — 



(B) 



(^^5. R\ R^(*j^m»l-'4<D^M3>5^>-gtS|fc-5VN \ 

d5i^^^*r#«E-r^o *:^c. R\ R^tilD— C&oTt. * 
:rc^>^^oTVNTtAV\ ) 

(B) ^C43V^T. R^XtJ^R^^LTJ^. 1 

^/WS. 2, 2->^>5^nn^^/vS, b y >5^^^3;;<^/l- 
S. 2, 2, 2- by iJ^Pti^^/wS. -O-^r^^PCiit 
^/WS. 2, 2, 3, 3, 3-^>^^:5^nn:7^at bVl- 

^':f9^y^n':fxi\:^tvm^ 2, 2, 3, 3, 4, 30 
4, 4 -^>^^i5^nt3:/^/vS. 2 
— :7/W;^nai^/vS> i^:7/V;^n;»«^/^^, 2, 2-v^J8^ 

H H 
R' — C — C — R* 

I I 

O O 



^:77W::^-p:x:^/WS. h y ^ ^/WS. 2, 2, 2 

-by :7/W4-n:i^^/WS. ^>'^:7/U;^ani^/V'^, 
2, 2, 3, 3, 3 If/WS. 

2, 2-i;^>^o^3i^/uS. by 2, 
2 , 2 - b y T'n ^/l-S. 2 - 

[0 0 191 S^^lB^^^y>-Bii^^t^^^:x:;;^7^/V'i: b 
Ut4] 



(C) 



(^cf. R\ R^^;^m^l-2(D^^Py>'«^S>^V^ 

(C) (;i:}3VNT. R^JgLT^R^i: bT{i. ^^^1'- 
^/l^S. v^^nap<^/WS. b y t3 n y ^/US. 7/1^ 



[0 0 2 01 tff^ (B) -cm^^^^^^^i^u^mv^m 
m^^T/i^kwi^ (c) -x^m^iv^^^^y^m^m-i^^ 

^^/U-2'-^nn:n^/Wj^^ni;;^'7^/U, ^^/P'-2, 
2 , 2 - b y ^ n am^/v^^aix-r/W. ^/W- 2 , 
2, 2 - b y ( 2 , 

2 , 2 - b y v'yw, ;^ ^/P- 
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2, 2, 3, 3, 3 ;:/^7/W;^cip^nf7V^^3:j?^ 

hy^ranai^V'V*— h y n a ;»< 5^ 
-iijf;^;— |,y 3_ 

*»5~8 05&»%*s»*L.<, Se>{C2 0~7 0?SS 
%*J»*L<. 4#tc:3 0~5 OSga%i{iS^J*LV^„ * 

/sn>/>'«#|S^^^K3^;^x/vjS-a'it^»i2 0~9 20 
5 b<. $P>{;i30~80 ^a%:dS*f* b 

< > # 5 0 ~ 7 0 U V \ 

10 0 2 1] *7K^i«i: LT««l?^K«fig^«Et 

^/V;:^/l/;f;drV K. 1, 2 h=3r >3icJ' 1, 2 
-31 h:^v';;{ h4r'>3i^l^©flfe, A, ;>«^ 30 

rtue>i§«itt^-ct2tt»JiS-g-L-cfflv> 
(0 0 2 21 ^^m<o-m^^mw^mMW\i.$^7^mMm^ 

B F.. L i A s Fe. L i P Fe. L i S b F./j: if 

CFsSO,, L i N (CFsSOj a. L i C (CF,S 

O2) L i C (CHj) (CFjSO,) 2. L i CH 
(CFjSOj) 2. L i CH2 (CFjSO,) . L i C, 
F5SO,. LiN (CjF.SO,) J, LiB (CF,S 

)fcv\ j^^sg-e^ffl^nsii^?^:^^ LT«mt-L i c 

1 O^. LiCF,CO,. NaClO,. NaBF,. N 
aSCN, KBF.. Mg (C 1 OJ 2. Mg (BFJ 
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J^ivv 'tis, rixP>«i?®»iiE-^b. -tefflLTtA 

[0 0 2 41 :*im^<ommKis\,^xm\'^^ivi>iEms^ 

war i S,, MoSa. C02S5. VjOt. MnO^, 

<»*j<ttfm6>i: L i (L i m.-^mm ; L 

iMnOjs LiMn,0,^ L i C o O2, L i N i O2 

&sv^^*l o-*s cm-'»±©ti«e«ftS:*-r5*« 

its^J-^^, *#:Wf-i*jKyT-y TKyt'ct-zK ^ 

^rov-r^^i's sKy -3-p<5^/i'^;^73i>, jj^ytfy 
h<ommm>hif^H^i>i. i o o%©*fema?*{;i>iff l 

[0 0 2 51 3^s:»M<osm^-«v^e>^^■5:ftffi«•)is^t 

tty^!?A, y^^t^AT/w?'^^. y^'>A;^X'^^. 
yf^!?-t.^r^i^i?A-g-^)5:if<o^JSAffi^ ;^pgs 

if <D-^^iS55)-^=-. 5^^^ii55)-^=-S- 4 0 0 ~ 8 0 0 

iiS^^^Sr 8 0 0 ~ 1 3 0 o'C-e<o5S7c»ffl^-e«ij*-rs 
ttSo pti/p'ai— ^^ifs'^. 3— ^;i^Sr2 5 0 0 



13 

i: 9 ffij^-rs ^tKXKt asjt-rs r t «st?# 5. 
[0 0 2 6] :^?^m(omm\m^^mwmmn^'^m(r> 

b < . mm^m t mw.m^'f-mi^mMm^-mtvx\^ ^ 

[0 0 2 71 ^^l^tc-teffi-rSjEffi^m^*:*: UTtt, ifc 
10 0 2 81 *Blg<^>ffl:?i{^:*5V^Tl*. -fe^^u— ^!Sr^ 
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[0 0 2 9] 

•r^x<v^mt^m^:ii:^^m%Txn'oito -f 

10 :^>^mm<om&\-X 2 5X:xMmt UTjSBSrK^V^fcrt 
«®Sril6ig:x-7'-ett«L^SUSt!(nf«^*^« (rtS 
2 0min) trffiv\ r<D^«(cH*^m^«Sr5t«b^O 
@«i:®»F«^®{J:f^>ffl«it bTi£# 1 8 mmOS U SM 

[00 301 Jllt^aj 1 
-l';^-i^'e^ttiBi5)-^H^4^IWi|« (I) 
3;^VV*«-;3«*-h/i?;>«^>'l'*— Jj?;^;— h (5 0/ 
5 0 : V o 1 Jt) {C^^U;fcl. 5mo 1 / 1 <DL i P 
20 F,^JK»«fll«?8 O^fBlC. -^^s/^^Z-r— t UTtf 
^ (^^-!h7/W:^o-2-7'atVl') ^iJ'a^— h5 

r'-zV^ j5' y M 5 gP, fiS-g-M^&^J t bT 2 , 

2' -Tye*^'i'y:;'5^a^ h y/wo. oegpsr^APiB 
^l{C;^bfe:o 

[0 0 3 11 mMm2 

30 -f;4-:^e^i4i«^H#:®«¥® (II) 

::T^^U>:fj—:^:^—hX^r^y^\^:^:f}~^^—h (6 0 
/4 0 : V o 1 it) {C^^Lfc2. 0moI/l<0Li 

N (cF.so,) Mm<ommwi8 emi^. -^^iyiR* 

y t VX^zf^ 7/l';^-n - 2 -T'a f/WT y /V:^^— 

w y T-ci f /v3:-7^/vo . 0 6 

b. ^m'a^4^^pl6bfc:^. =>- /vK5 7-*^« 
«#^iS5£E7k^fl-{CTflg#^b. 'B;«?KSrH#:'ft:bfc„ r 

1 0 0 3 2 1 "mm 3 

-r;*-:^'B«14iiS^>^Hf^:«ft?«: (III) 

tH^— h/T'n fwv*— h (5 0 
/50 : vo IJt) {c^ft?bfcl. 5mol/l<DLi 
P F«^>g?©«^jS 8 O^Ptc, ■^^s'*^/'^— i: br 
2. 2. 3, 3-7^ h7:7/W;i-P7'nl^/WT:? y h 
/H (CF,) CF2CH200CCH = CH2 : 4S|5. ^ 

trtitt^y-^— t brat^/w^yji^i^v^^y /ur^' 
50 yv — M 6«i5. ^wtBtt^y-v— i: bT by ^^o— 
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ho. 0 5 6 m^mntSi^mm l, SL-^m 
[0 0 3 31 mmmA 

ai^UV*— Jj^^— h/v?3i^/W;&— ^ii?;^— h (5 0/ 
5 0 : V o 1 Jt) 2 . Om o 1 / 1 ©L i P 

1, /P;^>!'^:7/W;*-ct:/^:/2^35x T^])U 
-X/WO. 0 5^?Sr^P?S-a-^»U, ^fefi-aHi^SrfSI 

[0 0 3 4] mmms 
^ ^t^^m^m^^mi^mmn (v) 

5j?;^^— h (5 0/2 0/3 0 : V o 1 it) iZ.m 
mVtcl. 8mo 1/1 -L i N (CFjSOs) 2+ 
0. 2mo 1 / 1 -L i BF.^^K<om^jg8 6«i5{J:. 

^yi^— MO. 8g|5, ^wiBtt^y-^-t ur h y y 
^a— /WT'ci^^v'hyriJ'y bo. 2g|5, -^^j'Sji 

^y'V— tUT2, 2. 2- hy7/W;*-i3 3i^/W^^'7' 

^ y V — b 3gB, i>tm.^mimt ur^vyw vt' 

D tVl'a^— 0 . 0 5 6 a5=SrSS*D}S'g-^« L, Jfei-g- 
[0 0 3 51 *3fS«?!l6 

^:^>tRmii^^^mwmmm (vd 

Ji^WV-;*— b/7'Dfc-Ui^;*— d?^— b (6 0 
/4 0 : V o 1 it) J;i^^Lfcl. 5mo 1 / I ©L i 

PF.^©ffifl?«e8 4g|5(e:, ^tlgtt^/-^— i:LT 

at^/we^rc^ 1^1^^ y =J— /VT V MO. 7 gP, 

vhyr^yv— ho. ssc, t lt 

2, 2, 3. 3-7'h7 7/V;^np^citf/UT^ y h 

5 mm^mtmi t ur if;=^ - ( 4 - •f'^-tv^yi^ ^ 

^iX/W) /■?-;^driXi^*-JJ?^— hO. 0 6gB<Sr^ADi!S 
-g-^/^b. fi'g-'ffi^ffiSrfSSL^c^. 6 0'C. 0. 5^ 
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[00 3 6] m&m 7 

^;«-:^fe^'ltiiS^^^^H#:l;<»S (Vll) 

(2, 2, 2- by 7/W;4-D^^/W) ;{?— 7KJ^^— h (7 
0/3 0 : V o Itb) (C^«?bfc2. Omol/l-L 
i PF,®JK<0®«fm8 5gi5t-. 

Tp«f^>'l'i?3i^W:J''y 3— /WT:?' y l^— M 0 . 7 

yTiJ'yp— NO. 3gi5x ■&7 5'^^y^-i: bT2. 

10 2, 3, 3, 3-'<>'^r^/V';^o::/'a f/v-r^ y V— h 

ho. 0 5gi5^^*p?s-g-^<»L, ^fi-a-tt^^e??^fa«u 

[0 0 3 71 HJfelWJS 
S^-fb^^^ (I) cof^M 
20 ^y *Yklf=^yx:^3mfi:?fl5SrN-;?<^/Vfa y KV3 

8a»gmc^«uT, e(^«t UTL i coOiS oa 
Lfcc ^ti.^Sr:*:M4'(;iTP''<^r— ^.fflv^•r2 0 Mm 

SUS?SJi(;i^;mb. 1 2 5*C3 O^J-MKjSft^-fr, ^ 
6 0/»m«>mffiSrf^»!bfc. mSrIffitb, ^TflittL 

i « i b T , nji^Bj 6 •t?iss b fzM^'&mwL -^nmi-c^ 
miJici^'m,-xm\ j - 2 o i B^sjciiJii«3i«^fflv^ 

30 -C, 0. 4 mA<0««ffiT?mffi«ffi;^ 3 . 7VJC75:5*-e 

^«b. l^K<Of^Jk=^. 0. 4mA©®iSlt-C. mMB 
ffdS2. 5V*-e*Jcmb, £iT^l<^^*JcmSrMt)igbfc 

(^*4%if^9 5. 6%) . -(Sm (0*0 "CWS 

(^2) . 

[0 0 3 81 3I1&^J9 

m^it^m^ (II) ©f^sa 

(:A® amWttcofFtf ) jKy*'fl:if-y9':/2m»gB>^ 
40 N-p«^/ven y KV5 8fi*^aJ{-j§^bT3— ^^(^ 

T:i^?5'l4#ffl^T-r)l'g-:9-«b. Afiiffi®)|SFtr|®Sb 
yh„ r^^S^;*:^4>^;lrr7-r•^-/<-s^^v^r 2 0 Min® 
?SJ:(cS*. 1 0 CC 1 55^M^<S$-frs ^6 0 /i m 
<onmS:i¥mVito :ifli:l^mt b. *fffi«L b 

-ciijfe^js-c^fibfcfi'^lt^&a;^^*. l^«l(;i'a; 

il-«XMH J - 2 0 1 B3t*fe®il!l;£3£ia^SrfflV^T:, 1 . 

5 m A<z>«iJE-e 0 V {c/i 5 * t?^flgfE-em 3 NpM;^« 
50 ff^su iNFM®i*cjt«. 1. 5mA<omMxmmm 



(10) 
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9 5 . 5%) „ iitc. i&m. (ot:) -crom 

ftfe#1*tA»-t?fcofc (^2) , 
[0039] itigtm 1 

[00401 itigtm 2 

-a-^: (P VDF-HF P/HF P= 1 5%) 1. 5g^ 
T-fe h>'l 0 g t v'P'^/V7i5' 1/— h 1 . 5glC*!j5 0 

l^ra$£«lfi£Kbfc«>*>. Imo 1/1 -3i^Wi^*-3j? 
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[004 1] itmm 3 

[0 0 4 2] itlg^m4 

m^itf^m^ (III) wf^js 

W ^'/^««>•!^-f^/^^fbtt;*:#< (Wfifiy^sp 5 0 . 5 
%) . ®M (0*0 -cc^mffi^ttt^A-e, 
^i^^^;®-c#/<c^^ofc (*2) . 

[0 0 4 3] 
[«ll 





-f^yfmm (s/cm) 


(dyne/cm*) 




3. 7X1 0-' 


2. 0X10' 




3. 5X1 0-» 


2. 3X10» 




4. 9X10-» 


5. 0X1 0» 




4. 5X1 0-» 


3. 8X10» 




3. 0X10-* 


3. 1X10* 




5, 2X1 0-» 


5. 4X10' 




5. 0X10-" 


6.1X10' 




3. 7X1 0-» 






1. oxio-» 


6. 3X10" 




5. 7X10-* 





10 0 4 4] 
[^2] 
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^mfmm (%) 






95. 6 


o 




9 5.5 


o 


Jt4ftM4 


5 0. 5 


X 



[0045] 
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* 4 ~ 5 

10 s:ii:as-e#*. 

#5, 



